Histone phosphorylation and pericentromeric histone modifications in oocyte meiosis.
Epigenetic regulation of pericentromeric heterochromatin is crucial for proper interactions between kinetochores and spindle microtubules governing accurate chromosome segregation. Here, we first examined the dynamic distribution of phosphorylated serine 10 and 28 on H3 during mouse oocyte maturation and early embryo development using immunofluorescent staining and confocal microscopy. Our results revealed strong signals of phosphorylated H3/ser10 and 28 in the pericentromeric heterochromatin area and continuous persistent staining of the chromosome periphery, respectively. A panel of specific antibodies against various acetylated lysine, dimethylated lysine or phosphorylated serine residues on histone H3 or H4 were used to investigate the effects of Trichostatin A (TSA), a general inhibitor of histone deacetylases (HDACs), on histone modifications of pericentromeric heterochromatin. Unexpectedly, TSA treatment was unable to alter the acetylation and methylation status of pericentromeric heterochromatin, however, it resulted in significant dephosphorylation of H3/ser10 at this site during mouse oocyte meiosis, which is likely to play a role in the TSA-induced defective chromosome segregation. Furthermore, by using ZM447439, an inhibitor of Aurora kinases, we revealed that Aurora kinases may participate in the regulation of histone phosphorylation during mouse oocyte maturation.